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Equilibrium Unit Test Review
Test Date: 






Theory

1. What does it mean for a reaction to be at equilibrium?

2. What does the magnitude of K tell us about a reaction?

3. What is the difference between a homogeneous and heterogeneous equilibrium?

4. Explain how Le Chatelier’s principle can be applied to the following (which way would the reaction shift):

a. Increasing reactant concentration

b. Decreasing product concentration

c. Increasing gas pressure/decreasing volume

d. Adding a catalyst

e. Increasing the temperature of an exothermic reaction

f. Decreasing the temperature of an endothermic reaction

5. Write the K expression for the synthesis of ammonia, assuming all entities are gaseous

6. How are Q and K related?  What does the difference between them indicate?
7. How is Ksp determined if given the concentration of the solid reactant?

8. How do you know if precipitation will occur in a double displacement reaction?

9. What does ICE stand for, and when are ICE charts used?

10. How do you check to see if an assumption could be helpful when solving for x?

11. What is a compound that would be a base under the Bronsted-Lowry theory, but not the Arrhenius?

12. Describe the difference between weak acids and strong acids in two different ways.

13. What is the formula for determining pH from concentration, and vice-versa?

14. What is the value of Kw?

15. What is a conjugate acid and base?

16. How can you determine Kb from Ka of a weak acid or base?

17. What does amphiprotic (amphoteric) mean?  Give two examples of an amphiprotic compound.

Reading – Applications of Equilibrium booklet
Practice
1. Explain what would happen to the equilibrium position for the reaction of:                                               2H2O (g) + energy ⇌ 2 H2 (g) + O2 (g) under the following conditions:

a. Increase the concentration of H2O

b. Increase the concentration of O2
c. Decrease the concentration of H2
d. Increase the pressure of the container

e. Decreasing the temperature

2. A chemist places 2.00 mol of diatomic bromine gas, Br2 (g), in a 2.00 L reaction flask and allows the gas to decompose to monatomic bromine gas, Br (g).  Br2 (g) ⇌ 2 Br (g).  At equilibrium, 0.064 mol of monatomic bromine gas is present in the flask.  Calculate the equilibrium concentrations of diatomic bromine gas. (0.97 mol/L)
3. A chemist is investigating the chemical reaction system by which nitric oxide, NO (g) is converted to nitrogen and oxygen.  2 NO (g) ⇌ N2 (g) + O2 (g).  Initially she places 1.6 mol nitric oxide, 1.6 mol nitrogen, and 0.60 mol oxygen in a 1.00 L vessel.  At equilibrium, she finds that the concentration of nitric oxide is 1.4 mol/L.  Calculate the equilibrium constant, K, for the reaction system. (0.25)

4. Initially, 1.00 mol of each carbon dioxide and hydrogen gas is injected into a 10.0 L reaction chamber at 986°C.  What is the concentration of each entity at equilibrium?  CO2 (g) + H2 (g) = CO (g) + H2O (g).  The K value is 1.60. (CO2 = H2 = 4.42x10-2 mol/L, CO = H2O = 5.58x10-2 mol/L).
5. The equilibrium constant for the decomposition of hydrogen chloride gas into its elements is 3.2x10-34 at 25°C.  Calculate the equilibrium concentration for all entities if 2.00 mol hydrogen chloride is initially placed in a closed 1.00 L vessel. (H2 = Cl2 = 3.6x10-17 mol/L, HCl = 2.00 mol/L)

6. The Ksp for silver carbonate is 8.5x10-12.  Determine its concentration. (1.3x10-4 mol/L)
7. Calculate the Ksp for a calcium bromide solution with a concentration of 7.4x10-5 mol/L. (1.6x10-12)
8. Does a precipitate form from mixing 0.0523 mol/L lithium carbonate with 0.0679 mol/L magnesium chloride?  The Ksp needed is 6.8x10-6.  (3.55x10-3)
9. Does a precipitate form from mixing 1.5x10-4 mol/L silver nitrate with 9.6x10-5 mol/L calcium iodide?  The Ksp needed is 8.5x10-17.  (2.9x10-8)
10. Determine the Ka expression for the reaction of chlorous acid, HClO2 (aq) and water.  
11. Determine the Kb expression for the reaction of pyridine, C5H5N (aq) and water.  
12. Determine the Ka for the conjugate acid of a base with a Kb value of 8.3x10-9. (1.2x10-6)
13. Determine the Kb for the conjugate base of an acid with a Ka value of 4.67x10-17. (214)
14. Calculate the pH and pOH for hydrobromic acid with a concentration of 8.2x10-2 mol/L. (1.09, 12.91)
15. Calculate the [H+] and [OH-] concentration for lithium hydroxide with a pH of 11.97. (1.1x10-12 mol/L, 9.1x10-2 mol/L)
16. Methanoic acid is a colourless solution used in making textiles.  Calculate the value of Ka for a 0.100 mol/L methanoic acid solution in which [H+] = 1.34x10-3. (1.80x10-5)

17. What is the pH of a 0.25 mol/L HF solution with a Ka of 6.6x10-4? (1.89)

18. What is the pH of a 0.25 mol/L solution of ammonia? The Kb value is 1.8x10-5. (11.33)
